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( )
1
$(M, \omega)$ Lie $G$ $\omega$ $M$
2 $g^{*}\omega=\omega(\forall g\in G)$ $G$ Lie $\mathfrak{g}$,
$\mathfrak{g}*$ ( $\mu$ : $Marrow \mathfrak{g}^{*}$ :
(1) $\mu$ $G$ ; (2) $d\langle\mu(p),X\rangle=\iota_{X_{M}}\omega$ $(X\in g)$ . (1.1)
$X_{M}$ $X_{M}(p)= \frac{d}{dt}|_{t=0}\exp(-tX).p$ $M$
$\iota_{X_{M}}$
$X_{M}$ $M=T^{*}N$ ($N:G$ ) $\omega=-d\lambda_{can}$
( ) $T^{*}N=\{(x,\xi);x\in N,\xi\in T_{x}^{*}N\}$ $G$
$\Psi$
($g$)$(x, \xi):=(g.x, (g^{-1})^{*}\xi)$ (1.2)
canonical 1-form $\lambda_{can}$ $(\lambda_{can})_{(x,\xi)}=\xi\circ\pi_{*}$ (





$X\in \mathfrak{g}$ $L_{X_{M}}\lambda_{can}=0$ ( $L$ Lie ). Cartan’s homotopy $L=\iota d+d\iota$
$0=\iota_{X_{M}}d\lambda_{can}+d\iota_{X_{M}}\lambda_{can}=-\iota_{X_{M}}\omega+d\lambda_{can}(X_{M})$
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$\iota_{X_{M}}\omega=dk_{an}(X_{M})$ . $\mu$ : $T^{*}Narrow \mathfrak{g}^{*}$
$\langle\mu(x,\xi),X\rangle=\lambda_{can}(X_{M})=\xi(\pi_{*}X_{M})=\xi(X_{N}) (X\in \mathfrak{g})$ (1.3)





( [2], [3], [4] ) 3.1
$\mu_{\lambda}$
$G$ $G_{\mathbb{R}}$ ( )
$G_{R}$- ( [1], [8]
)
2 $-\vdash$
$(G_{\mathbb{R}}, K_{\mathbb{R}})=(SU(1,1),U(1))$ $G\mathbb{R}$ ,
$G=SL_{2}(\mathbb{C}) , K=\{\{\begin{array}{ll}a 00 a^{- l}\end{array}\}\in G;a\in \mathbb{C}^{\cross}\},$
$K$ Levi $Q$ 1 $\lambda$ : $Qarrow \mathbb{C}^{x}$
$($ $s\in \mathbb{Z})$ .
$Q=\{[_{ca}^{a\underline{0}_{1}}]\in G;a\in \mathbb{C}^{\cross}, c\in \mathbb{C}\}, \lambda(\{\begin{array}{ll}a 0c a^{- 1}\end{array}\})=a^{s}.$
$\lambda$ $Q$ Lie $q$ $\lambda$ Borel-Weil
$G_{\mathbb{R}}$ ( ) $(\pi_{\lambda}, \mathscr{H}_{\lambda})$
$D:=\{z\in \mathbb{C};|z|<1\}$
$G_{\mathbb{R}}$ Haar $D$ $L^{2}$ Hilbert
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Lie $g=\mathfrak{s}I_{2}(\mathbb{C})$ $\pi_{\lambda}$ $\pi_{\lambda}$




$\mathfrak{g}$ $B$ $B(X_{i}, X_{j}^{\vee})=\delta_{ij}$
$g=\mathfrak{s}I_{2}(\mathbb{C})$
$X_{0}=\{\begin{array}{ll}1 00 -1\end{array}\}, X_{+}=\{\begin{array}{ll}0 10 0\end{array}\}, X_{-}=\{\begin{array}{ll}0 01 0\end{array}\}$
$\pi_{\lambda}(X_{0})=s-2z\frac{\partial}{\partial z}, \pi_{\lambda}(X_{+})=-\frac{\partial}{\partial z}, \pi_{\lambda}(X_{-})=-sz+z^{2}\frac{\partial}{\partial z}$
$\mu_{\lambda;0}(z, \xi)=[^{\frac{1}{2}s-z\xi}-\xi -sz+z^{2}\xi-\frac{1}{2}s+z\xi]$ . (2.1)
$Ad(u_{z})^{-1}\mu_{\lambda;0}(z,\xi)=[_{-\xi}^{\frac{1}{2}s} -\frac{1}{2}s0]$ (2.2)
$u_{z}:=\{\begin{array}{ll}1 z01 \end{array}\}$ $s\neq 0$ $w:=-s^{-1}\xi,$
$u_{\overline{w}}:=\{\begin{array}{l}101w\end{array}\}$ (2.2) $Ad(u_{w}^{-})\lambda^{\vee}$
$\mu_{\lambda;0}(z,\xi)=Ad(u_{z}u_{w}^{-})\lambda^{\vee}$
$\lambda^{\vee}\in g$ $\lambda\in q^{*}$ $\mathfrak{g}^{*}$ $B$
$g^{*}\simeq \mathfrak{g}$ $\lambda\in g^{*}$
$\mathfrak{g}$
2.1. (2.1) $s=0$ $(i.e., \lambda=0)$ $\mu_{\lambda;0}$ $T^{*}D$
$\mu$ Rossmann [6], Schmid-Vilonen [7] (twisted









$G_{R}/K_{R}\simeq D\subset \mathbb{C}$ $T^{*}\mathbb{C}$
$\mathbb{C}\mathbb{P}^{1}\simeq G/Q$ $\{U_{0}, U_{\infty}\}$
$U_{0}=\{(z:1)\in \mathbb{C}\mathbb{P}^{1};z\in \mathbb{C}\}, U_{\infty}=\{(1:z_{\infty})\in \mathbb{C}\mathbb{P}^{1};z_{\infty}\in \mathbb{C}\}$
$\mathbb{C}\simeq U_{0}\subset \mathbb{C}\mathbb{P}^{1}$ $T^{*}(\mathbb{C}\mathbb{P}^{1})$
$T^{*}U_{0}$ $T^{*}U_{\infty}$
(twisted cotangem bundle)
$G$ Lie $\mathfrak{g}$ Lie $\mathfrak{h}$ $\mathfrak{g}$ Cartan
$\mathfrak{h}^{*}$ $\mathfrak{g}$
$\mathfrak{y}$ root space decomposition
$\mathfrak{g}=\mathfrak{h}\oplus\bigoplus_{a\in\Delta}\mathfrak{g}_{\alpha}$
$\alpha\in\Delta$ $\mathfrak{g}_{a}=\mathbb{C}E_{\alpha}$ $\{E_{a}\}_{\alpha\in\Delta}$ $\lambda\in \mathfrak{h}^{*}$
$\mathfrak{g}(\lambda)$ $:=\{X\in \mathfrak{g};ad^{*}(X)\lambda=0\}$ $\mathfrak{g}(\lambda)\subsetneq g$
$q$ $g(\lambda)$ Levi part $\mathfrak{g}$ $u^{-}$ $u$
opposite $\Delta(u)\subset\Delta$
$u=\bigoplus_{\alpha\in\Delta(u)}\mathfrak{g}_{\alpha}, u^{-}=\bigoplus_{a\in\Delta(u)}g_{-\alpha}$
$U:=$ exp u, $U^{-}:=\exp u^{-},$ $L$ $:=G(\lambda)=\{g\in G;Ad^{*}(g)=\lambda\},$ $Q:=LU^{-}$
$G/Q$ $\{U_{\sigma}\}_{\sigma\in W/W_{\lambda}}$
$G/Q= \bigcup_{\sigma\in W/W_{\lambda}}U_{\sigma}, U_{\sigma}:=\dot{\sigma}UQ/Q$
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$U,$ $U^{-}$ $u,$ $u^{-}$
$u= \exp\sum_{\alpha\in\Delta(u)}z^{\alpha}E_{\alpha}, u^{-}=\exp\sum_{\alpha\in\Delta(u)}w_{\alpha}E_{-\alpha}$
$U,$ $U^{-}$ $(z^{\alpha}),$ $(w_{\alpha})$ $x\in U_{\sigma}$
$x=\sigma u.\dot{e}$ $u\in U$ $u$
$u= \exp\sum_{\alpha\in\Delta(u)}z_{\sigma}^{\alpha}E_{\alpha}$





$\phi_{\sigma}:\pi^{-1}(U_{\sigma})arrow\sim U_{\sigma}\cross \mathbb{C}^{n}, (x, v^{*})\mapsto(z_{\sigma},\xi_{\sigma})$
$\sigma=e$ $(z_{e},\xi_{e})$ $(z,\xi)$
$\sigma\in W/W_{\lambda}$ $\pi^{-1}(U_{\sigma})=T^{*}U_{\sigma}$
3.1. $(z_{\sigma},\xi_{\sigma})\in T^{*}U_{\sigma}$ $u_{z_{\sigma}}\in U,$ $u_{\overline{w}_{\sigma}}\in U^{-}$







3.2. $G=SL_{2}(\mathbb{C}),$ $Q=\{[_{ca^{-1}}^{a}0]\in G\},$ $\lambda:[^{a}ca^{0}-1]\mapsto 0^{S}(S\neq 0)$
$\sigma=e$ $u_{z}:=\{\begin{array}{ll}l z01 \end{array}\},$ $u_{\overline{w}}:=\{\begin{array}{l}l01w\end{array}\}$ (3.1)
2 l
$\langle-\lambda,Ad($ $)^{-1}(u_{z}^{-1}du_{z})\rangle=\langle-\lambda,$ $\{\begin{array}{lll}w dz dz -w^{2}dz dz-w\end{array}\}\rangle=-swdz$
$w=-s^{-1}\xi$
$G$ coadjoint orbit $\Omega_{\lambda}:=G.\lambda=\{Ad^{*}(g)\lambda;g\in G\}$ $\Omega_{\lambda}\simeq G/L$
$p_{L}:Garrow\Omega_{\lambda}, g\mapsto Ad^{*}(g)\lambda$
$Q,$ $Q/L$ $G/Q$
$p_{Q}:Garrow G/Q, g\mapsto g.\dot{e}$
$p_{Q/L}:\Omega_{\lambda}arrow G/Q, Ad^{*}(g)\lambda\mapsto g.\dot{e}$
3.3. $\mu_{\lambda;\sigma}$ : $T^{*}U_{\sigma}arrow\Omega_{\lambda}$
$\mu_{\lambda;\sigma}$ : $( , \xi_{\sigma})\mapsto Ad^{*}(\sigma u_{z_{\sigma}}u_{\overline{w}_{\sigma}})\lambda$ (3.2)
$u_{z_{\sigma}}\in U,$ $u_{\overline{w}_{\sigma}}\in U^{-}$
$\mu_{\lambda;\sigma}$
$G$ 1-form $\theta_{g}$ $:=g^{-1}dg(g\in G)$ local section $g$ : $T^{*}U_{\sigma}arrow p_{Q}^{-1}(U_{\sigma})$
$p_{Q}^{-1}(U_{\sigma})$
$g.\cdots\cdots$
. $\cdots$ $\downarrow p_{L}$. $\cdots$
. $\cdots$. $\cdots$
$T^{*}U_{\sigma}arrow p_{Q/L}^{-1}(U_{\sigma})\mu_{\lambda,\sigma}\sim$
$\theta$ pull-back $\theta_{g}$ $a:=u_{z_{\sigma}}u_{\overline{w}_{\sigma}}$ (3.1) 2
$\xi_{\sigma}=-\langle\lambda,\theta_{\sigma a}\rangle=-\langle\lambda, \theta_{a}\rangle$ (3.3)
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$(\sigma a)^{-1}d(\sigma a)=a^{-1}da=Ad(u_{w_{\sigma}}^{-})^{-1}(u_{z_{\sigma}}^{-1}du_{z_{\sigma}})+u_{w_{\sigma}}^{--1}du_{w_{\sigma}}^{-}$
2 $u^{-}$ 1-for $\lambda$
4 ( )
$G$ $T^{*}U_{\sigma}$ “ ” $\{T^{*}U_{\sigma}\}_{\sigma}$
twisted cotangent bundle( $T^{*}(G \int Q)_{\lambda}$ )
$\lambda$ ,; $\sigma$ } $\sigma$ $\mu_{\lambda}$ $\mu_{\lambda}$
$T^{*}(G/Q)_{\lambda}$ $\Omega_{\lambda}$ $G$
$z\in U_{e}$ $g.z\in U_{e}$ $g\in G$ $gu_{z}\in p_{Q}^{-1}(U_{e})=UU^{-}L$
$gu_{z}=u_{g;z}u_{g_{i}z}^{-}t_{g;z}, \exists u_{g;z}\in U, \exists u_{g;z}^{-}\in U^{-}, \exists t_{g;z}\in L$
$gu_{z}u_{\overline{w}}=u_{g;z}u_{g;z}^{-}t_{g;z}u_{\overline{w}}=u_{g;z}\cdot u_{g;z}^{-}t_{g;z}u_{w}^{-}t_{g;z}^{-1}\cdot t_{g;z}$ (4. 1)
$u_{\overline{g};z;w}:=u_{\overline{g};z}t_{g;z}u_{\overline{w}}$ 3.1 $\psi_{\lambda}(g)$ :
$T_{z}^{*}(G/Q)arrow T_{g.z}^{*}(G/Q)$
$\psi_{\lambda;e}(g)\xi=\langle-Ad^{*}(u_{g;z;w}^{-})\lambda, u_{g;z}^{-1}du_{g;z}\rangle$
(3.3) $(a:=u_{z}u_{\overline{w}}$ $)$ :
$\psi_{\lambda;e}(g)\xi=\langle-\lambda,\theta_{gat_{g;z}^{-1}}\rangle$
$=\langle-\lambda,\theta_{ga}\rangle+\langle-\lambda, dt_{g;z}t_{g;z}^{-1}\rangle$
$=(g^{-1})^{*}\xi+\langle-\lambda, dt_{g;z}t_{g;z}^{-1}\rangle$ . (4.2)
$\theta_{ga}=(g^{-1})^{*}\theta_{a}$ $\lambdaarrow 0$ $-\psi_{\lambda;e}(g)\xi$ $G$ $T^{*}U_{e}$
(1.2)
4. 1. (4.2) 2 exact l-form $t_{g;z}\in L=G(\lambda)$
4.2. $(z,\xi)\in T^{*}U_{e}$ $g,$ $h\in G$ $h.z\in U_{e},$ $gh.z\in U_{e}$
$\psi_{\lambda;e}(g)(\psi_{\lambda;e}(h)\xi)=\psi_{\lambda;e}(gh)\xi$
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4.3. $(z,\xi)$ $\in$ Tl $g.z\in U_{e}$ $g\in G$
$\Psi_{\lambda;e}(g):T^{*}U_{e}arrow T^{*}U_{e}, (z,\xi)\mapsto(g.z, \psi_{\lambda;e}(g)\xi)$
$\Psi\lambda$,;e( $\psi_{\lambda;e}$ )
4.4. $(z,\xi)\in T^{*}U_{e}$ $g.z\in U_{e}$ $g\in G$
$\mu_{\lambda;e}(\Psi_{\lambda;e}(z,\xi))=Ad^{*}(g)\mu_{\lambda;e}(z,\xi)$
4.5. $G=SL_{2}(\mathbb{C}),$ $Q=t[_{ca^{-1}}^{a0}]\in G\},$ $\lambda$ : $[_{ca^{-1}}^{a0}]\mapsto a^{s}$
$g=[acdb]$ (4.1)







$=\xi dz-s$ dlog $(cz+d)$.
$\{T^{*}U_{\sigma}\}_{\sigma\epsilon W/W_{\lambda}}$ twisted cotangent bundle $T^{*}(G/Q)_{\lambda}$
$x \in G/Q=\bigcup_{\sigma\in W/W_{\lambda}}U_{\sigma}$
$x\in U_{\sigma}\cap U_{\tau} = x=\sigma u_{z_{\sigma}}.\dot{e}=\tau u_{z_{\tau}}.\dot{e} (\exists u_{z_{\sigma}}, \exists u_{z_{\tau}}\in U)$
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disjoint union $\sqcup_{\sigma\in W/W\lambda}(U_{\sigma}\cross \mathbb{C}^{n})$ :
$(z_{\sigma},\xi_{\sigma})\in U_{\sigma}\cross \mathbb{C}^{n}$ $(z_{\tau},\xi_{\tau})\in U_{\tau}\cross \mathbb{C}^{n}$
$(z_{\sigma},\xi_{\sigma})\sim(z_{\tau},\xi_{\tau})$
$\Leftrightarrow^{def_{.}}$
$\tau u_{z_{\tau}}.\dot{e}=\sigma u_{z_{\sigma}}.\dot{e}$ $\xi_{\tau}=\psi_{\lambda;e}(\tau^{-1}\sigma)\xi_{\sigma}.$
twisted cotangent bundle :
$T^{*}(G/Q)_{\lambda}:=\lfloor\rfloor(U_{\sigma}\cross \mathbb{C}^{n})/\sim\sigma\in W/W\lambda$
$(z_{\sigma},\xi_{\sigma})$ $[z_{\sigma},\xi_{\sigma}]$ $\varpi$ :




$\varpi^{-1}(U_{\sigma})arrow\sim U_{\sigma}\cross \mathbb{C}^{n}, [z_{\sigma},\xi_{\sigma}]\mapsto(z_{\sigma},\xi_{\sigma})$
$[z_{\sigma},\xi_{\sigma}]=[z_{\tau},\xi_{\tau}]$ (4.2) 2 exact 1-form
$d(\xi_{\sigma}dz_{\sigma})=d(\xi_{\tau}dz_{\tau})$ $on$ $\varpi^{-1}(U_{\sigma}\cap U_{\tau})$
4.7. $[z_{\sigma},.\xi_{\sigma}]\in\varpi^{-1}(U_{\sigma}),g\in G$ $\tau\in W/W_{\lambda}$ $g.z_{\sigma}\in U_{\tau}$




$\Psi_{\lambda}(g)\Psi_{\lambda}(h)=\Psi_{\lambda}(gh) (g, h\in G)$
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$\varpi^{-1}(U_{\sigma})=\pi^{-1}(U_{\sigma})$ 3.3






4.10 ( 4.5 ). $G,$ $Q,\lambda$ 4.5 $G/Q\simeq \mathbb{C}\mathbb{P}^{1}=U_{e}\cup U_{\sigma}$ (
$\sigma=\{\begin{array}{ll}0 l-l0 \end{array}\}$ ) $*2$
$U_{e}=\{(z:1)\in \mathbb{C}\mathbb{P}^{1};z\in \mathbb{C}\}\simeq \mathbb{C},$
$U_{\sigma}=\{(1:z_{\sigma})\in \mathbb{C}\mathbb{P}^{1};$ $\in \mathbb{C}\}\simeq \mathbb{C}.$
$[z,\xi]\in\varpi^{-1}(U_{e}),$ $[z_{\sigma},\xi_{\sigma}1\in\varpi^{-1}(U_{\sigma})$
$u_{z},$ $u_{z_{\sigma}}\in U$ $u_{\overline{w}},$ $u_{\overline{w}_{\sigma}}\in U^{-}$
3.1 $\xi=-sw,\xi_{\sigma}=-sw_{\sigma}.$
$[z,\xi]=[z_{\sigma},\xi_{\sigma}1$ $\xi_{\sigma}=\psi_{\lambda;e}(\sigma^{-1})\xi,=z^{2}\xi-sz$
$z_{\sigma}=- \frac{1}{z}, w_{\sigma}=z^{2}w+z$. (4.5)
$\mathfrak{g}$





$U_{e},$ $U_{\sigma}$ $U_{0},$ $U_{\infty}$
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5 Symplectomorphism
4.6 $\varpi^{-1}(U_{\sigma}\cap U_{\tau})$ $d(\xi_{\sigma}dz_{\sigma})=d(\xi_{\tau}dz_{\tau})$
$\varpi^{-1}(U_{\sigma})$
$\omega|_{\varpi^{-1}(U_{\sigma})}=-d(\xi_{\sigma}dz_{\sigma})=\sum_{\alpha\in\Delta(u)}dz_{\sigma}^{\alpha}\wedge d\xi_{\sigma\alpha}$
$T^{*}(G/Q)_{\lambda}$ 2-form $\omega$ $\omega$
$T^{*}(G/Q)_{\lambda}$ $\Omega_{\lambda}$
$\omega_{\lambda}$
$(\omega_{\lambda})_{f}(X_{\Omega_{\lambda}}, Y_{\Omega_{\lambda}})=-\langle f, [X, Y]\rangle (f\in\Omega_{\lambda};X, Y\in g)$
5.1. $\mu_{\lambda}$ $\omega$ $\omega_{\lambda}$ :
$\mu_{\lambda}^{*}\omega_{\lambda}=\omega.$
5.2( 4.10 ). $G,$ $Q,$ $\lambda$ 4.10 $g^{*}\simeq \mathfrak{g}$ $f\in\Omega_{\lambda}$
$f=\{\begin{array}{ll}a bc -a\end{array}\}$
$( \omega_{\lambda})_{f}=\frac{2}{s^{2}}(a db\wedge dc-bda\wedge dc+cda\wedge db)$











$p_{\lambda}$ : $Garrow T^{*}(G/Q)_{\lambda}$
$p_{\lambda}:Garrow T^{*}(G/Q)_{\lambda}, g\mapsto[g.\dot{e}, \langle-\lambda, \theta_{g}\rangle]$
$G$
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